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INDUSTRIAL CASTER WHEEL WITH ELASTOMERIC 
SPRING/DAMPER MEMBER AND ADJUSTMENT MEMBER 

[0001] This is a Continuation-in-Part of Application No. 10/183,477 filed 
June 28, 2002. The entire disclosure of the prior application is hereby incorporated by 
reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0002] The invention relates to industrial caster wheels. 

2. Description of Related Art 

[0003] Industrial caster wheels are used, for example, as stabilizer casters on 
a pallet truck. Such pallet trucks have a single drive wheel and one industrial caster 
wheel on each side. Usually, the industrial caster wheel has a spring member that 
absorbs shocks while traveling. The spring member also provides stability as the 
object to which the industrial caster wheel is attached travels over rough surfaces. 

SUMMARY OF THE INVENTION 

[0004] Conventional industrial caster wheels use mechanical springs. The 
spring member is limited in travel due to bottoming out, which occurs due to poor 
shock absorbing characteristics. Previous efforts to replace mechanical springs with 
elastomeric members have generally been unsuccessful. These previous industrial 
caster wheels have used torsional elastomeric elements. However, these torsional- 
elastomeric-member-type industrial caster wheels have experienced significant 
performance degradation as the torsional elastomeric member abrades with usage. 
This abrasion occurs due to sliding contact with a housing for the torsional 
elastomeric member. 

[0005] This invention provides an industrial caster wheel assembly that has 
an improved life span. 

[0006] This invention separately provides an industrial caster wheel that has 
an improved spring response. 

[0007] This invention separately provides an industrial caster wheel that has 
an elastomeric member that acts as both a spring and a damper. 

[0008] This invention separately provides an industrial caster wheel that 
requires fewer parts to provide the spring response. 



[0009] This invention separately provides an industrial caster wheel that 
allows the height of the industrial caster wheel to be adjusted. 

[0010] This invention separately provides an industrial caster wheel that 
allows the height of the industrial caster wheel to be adjusted by one to two inches. 

[0011] This invention separately provides an industrial caster wheel that 
allows a preload pressure applied to an elastomeric member to be adjustable. 

[0012] This invention separately provides an industrial caster wheel that 
allows the height of the industrial caster wheel to be adjusted without applying or 
removing an additional pressure to or from an elastomeric member. 

[0013] In various exemplary embodiments of the industrial caster wheel 
according to this invention, an industrial caster wheel assembly includes a base 
member and a housing that supports the base member. The base member has an 
upper surface and a lower surface. The industrial caster wheel also includes a wheel 
that has an adjustable wheel axle that supports the wheel about a first axis. The 
industrial caster wheel has a number of side plates. Each of the side plates has an 
inside wall facing the wheel. At least some of the side plates engage the wheel axle. 

[0014] A pivot axle is supported by at least some of the side plates and 
extends through the housing and those side plates. The pivot axle rotates about a 
second axis. The industrial caster wheel has a suspension assembly. The suspension 
assembly has an adjustable axle that extends through the housing and at least some of 
the side plates and an elastomeric support member and a plate. The elastomeric 
support member resists pivot movements of the side plates that tend to push the pivot 
axle toward the base member. 

[0015] The industrial caster wheel also includes an adjustment member that 
adjusts a position of the adjustable axle relative to the elastomeric support member. 
As such, the preload pressure applied to the elastomeric support member is adjustable. 
Also, when the adjustment member adjusts position of the adjustable axle relative to 
the elastomeric support member, the adjustable axle also moves the side plates 
relative to the housing. As such, the height of the caster wheel assembly is adjustable 
as the slide plates moves relative to the housing. 

[0016] In some exemplary embodiments, the adjustable axle compresses the 
elastomeric support member by contacting the plate at approximately the midpoint of 
a first dimension of the elastomeric support member. 
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[0017] The industrial caster wheel also includes at least one adjustment 
member. A first adjustment member adjusts a position of the adjustable axle relative 
to the elastomeric support member. As such, the preload pressure applied to the 
elastomeric support member is adjustable. Also, when the first adjustment member 
adjusts the position of the adjustable axle relative to the elastomeric support member, 
the adjustable axle also moves the side plates relative to the housing. As such, the 
height of the caster wheel assembly is adjustable as the slide plates move relative to 
the housing. A second adjustment member adjusts a position of the pivot axle. When 
the second adjustment member adjusts the position of the pivot axle, the pivot axle 
moves the side plates relative to the housing. As such, the height of the caster wheel 
assembly is adjustable as the side plates move relative to the housing. As such, the 
height of the caster wheel assembly can be adjusted independently of any adjustments 
to the preload pressure applied to the elastomeric support member by adjusting the 
first adjustment member to change the position of the adjustment axle relative to the 
housing. 

[0018] These and other features and advantages of this invention are 
described in or are apparent from the following detailed description of the preferred 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Various exemplary embodiments of this invention will be described 
in detail, with reference to the following figures, wherein: 

[0020] Fig. 1 is an isometric view of a first exemplary embodiment of a 
sprung caster wheel assembly according to this invention; 

[0021] Fig. 2 is an exploded view of the caster wheel assembly of Fig. 1; 

[0022] Fig. 3 is a vertical cross sectional view through the caster wheel 
assembly of Fig. 1; 

[0023] Fig. 4 is a plan view of the caster wheel assembly of Fig. 1 ; 

[0024] Fig. 5 is a vertical cross sectional view through a second exemplary 
embodiment of the spring caster wheel assembly according to this invention; 

[0025] Fig. 6 is a graph plotting exemplary relationships between the load 
and the deflection provided by the spring caster wheel according to this invention; 

[0026] Fig. 7 is an isometric view of a third exemplary embodiment of a 
caster wheel assembly according to this invention; 



4 

[0027] Fig. 8 is a vertical cross-sectional view of the caster wheel assembly 
of Fig. 7 when in a first position; 

[0028] Fig. 9 is a vertical cross-sectional view of the caster wheel assembly 
of Fig. 7 when in a second position; 

[0029] Fig. 10 is an isometric view of a fourth exemplary embodiment of a 
caster wheel assembly according to this invention; 

[0030] Fig. 1 1 is a vertical cross-sectional view of the caster wheel assembly 
of Fig. 10 when in a first position; 

[0031] Fig. 12 is a vertical cross-sectional view of the caster wheel assembly 
of Fig. 10 when in a second position; and 

[0032] Fig. 13 is a vertical cross-sectional view of the caster where 
assembly of Fig. 10 when in a third position. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0033] Figs. 1-4 illustrate a first exemplary embodiment of an industrial 
caster wheel assembly 100 according to this invention. As shown in Figs. 1-4, the 
industrial caster wheel assembly 100 includes a mounting base 110 having a first 
surface 1 12. The mounting base 1 10 also includes a plurality of holes 1 14 usable to 
mount the mounting base 1 10 to an object. As shown in Fig. 3, the mounting base 
1 10 also includes an second surface 1 16 to which a housing base 120 is attached. As 
shown in Fig. 2, the housing base 120 includes a swivel bearing assembly 122. 

[0034] The mounting base 110 also includes a recess 1 18 in the first surface 
1 12. A screw 130 extends through the recess 1 18 of the mounting base 110, the 
housing base 120, and the swivel bearing assembly 122. As shown in Fig. 2, a nut 
132 can be screwed onto the screw 130. The industrial caster wheel assembly 100 
thus forms a bearing assembly, having a grease fitting 124, so that the swivel bearing 
assembly 122 rotates about an axis 300. 

[0035] As shown in Figs. 2 and 4, the industrial caster wheel assembly 100 
also includes a pair of support plates 136 and 138. As shown in Fig. 4, the support 
plates 136 and 138 are located between side plates 140 and 150, respectively, and are 
located roughly adjacent to a first side 126 of the housing base 120. Additionally, the 
nut 132 is located between the support plates 136 and 138, as shown in Fig. 4. 

[0036] The industrial caster wheel assembly 100 further includes a wheel 
assembly 160 mounted on a wheel axle 162. As shown in Fig. 2, the side plates 140 
and 150 each includes a plurality of holes 164 and 165, respectively. The location of 
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the holes 164 and 165 can be varied to adjust the height of the caster wheel assembly 
100. The wheel axle 162 includes a bolt 166 having a washer 168 and a head 170 
engaging one of the side plates 140 or 150. The bolt 166 extends through one of the 
holes 164 or 165 of a first one of the side plates 140 or 150, through the wheel 
assembly 160, through the opposed hole 165 or 164 of the second one of the side 
plates 150 or 140. A nut 172 and a washer 174 are screwed onto the bolt 166 and 
tightened against the outside surface of the second one of the side plates 140 or 150. 
In various exemplary embodiments, the wheel assembly 160 includes suitable 
bearings and bushings, as known in the art. The wheel assembly 160 rotates about a 
wheel axis 302. 

[0037] The side plates 140 and 150 include a first edge 142 and 152, a first 
side 146 and 156, a second side 148 and 158 and a second edge 144 and 154, 
respectively. In various exemplary embodiments, the first edge 142 and 152, the first 
side 146 and 156, the second side 148 and 158, and the second edge 144 and 154 can 
be curved. The first edges 142 and 152 can be used to provide a deflection stop when 
the industrial caster wheel assembly 100 is under full deflection. That is, the first 
edges 142 and 152 can contact, or align with, the mounting base 110 when the 
industrial caster wheel assembly 100 is under full deflection. In various exemplary 
embodiments, in a normal, unstressed, position of the industrial caster wheel assembly 
100, the first edges 142 and 152 of the side plates 140 and 150 can be aligned with a 
housing 134. 

[0038] The industrial caster wheel assembly 100 also includes a pivot axle 
180. As shown in Fig. 3, the pivot axle 180 includes a bolt 182 having a washer 184 
and a head 186 that engages a first one of the side plates 140 or 150. The bolt 182 
extends through a hole 188 or 192 formed in the first one of the side plates 140 and 
150, through the housing 134, through a pivot bushing 190, and through the opposing 
hole 188 or 192 formed in the second one of the side plates 140 or 150. A nut 194 
and a washer 196 are screwed onto the bolt 182 and tightened against the outside 
surface of the plates 140 or 150. The pivot axle 180 allows the wheel assembly 160 
and the side plates 140 and 150 to rotate relative to the housing 134, the second 
bearing assembly 122, the housing base 120 and the mounting base 1 10 about a pivot 
axis 304. 

[0039] The pivot bushing 190 is attached to the housing 134. In various 
exemplary embodiments, the pivot bushing 190 is attached to the housing 134 by 
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welding it to the housing 134. However, it should be appreciated that the pivot 
bushing 190 can be attached by an appropriate known or later developed attachment 
method. It should also be appreciated that, in various exemplary embodiments, it is 
not necessary to attach the pivot bushing 190 to the housing 134. In various 
exemplary embodiments, the pivot bushing 190 is located in a corner of the housing 
134 adjacent to an elastomeric support member 200 as shown in Fig. 3. However, it 
should also be appreciated that the pivot bushing 190 can be located at any 
appropriate position within the housing 134. 

[0040] The industrial caster wheel assembly 100 also includes the 
elastomeric support member 200. In various exemplary embodiments, the elastomeric 
support member 200 is attached to a plate 202. The combined width w of the 
elastomeric support member 200 and the plate 202 are less than the interior width W 
of the housing 134. In Fig. 3, the height h, the width w and the length 1 of the 
elastomeric support member 200 can each be any appropriate value. 

[0041] In particular, the values for the dimensions h, w and 1 of the 
elastomeric support member 200 and the plate 202 are chosen to achieve a desired 
deflection or a desired deflection response, as discussed below with respect to Fig. 6. 
In various exemplary embodiments, the elastomeric support member 200 is of a 
cylindrical shape with the dimensions of the elastomeric support member 200 and the 
plate 202 less than the interior width W of the housing 134. However, it should be 
appreciated that the elastomeric support member 200 can be of any desirable shape or 
dimension so long as the elastomeric member 200 provides the desired deflection 
and/or desired deflection response. This desired deflection response is described in 
greater detail below with respect to Fig. 6. 

[0042] The industrial caster wheel assembly 100 also includes an adjustable 
axle 210. As shown in Fig. 3, the adjustable axle 210 includes a bolt 212 having a 
washer 214 and a head 216 that engages a first one of the side plates 140 or 150. As 
shown in Fig. 2, the bolt 212 extends through a hole 218 or 220 formed in the first one 
of the side plates 140 and 150, through the housing 134, through the opposing hole 
218 or 220 formed in the second one of the side plates 140 or 150. A nut 212 and a 
washer 214 are screwed onto the bolt 212 and tightened against the outside surface of 
the plates 140 or 150. A tab 226 can be placed on the inside of the housing 134. If 
used, the tab 226 resists movement of the elastomer support member 200. 
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[0043] The elastomeric support member 200 is compressed when the 
adjustable axle 210 contacts the plate 202. In various exemplary embodiments, the 
adjustable axle contacts the plate 202 at approximately the midpoint of a first 
dimension of the elastomeric support member 200. However, it should be appreciated 
that the adjustable axle 210 can contact the plate 202 at any appropriate location. 

[0044] In various exemplary embodiments, the side plates 140 and 150 each 
includes a plurality of holes formed in the side plates 140 and 150. The locations of 
the holes can be chosen so that the adjustable axle 210 rotates around the pivot axle 
180. The locations of the holes can also be chosen so that the adjustable axle 210 
compresses the variably shaped elastomeric support member 200. 

[0045] In operation, the wheel assembly 160 rests against a surface ground 
and rotates about the wheel axle 302. The wheel assembly 160 and the side plates 
140 and 150 deflect by rotating about the pivot axis 304 of the pivot axle 180. The 
caster wheel assembly 100 can also rotate by rotating about the axis 300. 

[0046] Suspension is provided as the elastomeric support member 200 
allows one of the wheel assembly 160 and the mounting base 1 10 to rotate about the 
pivot axle 180 as the adjustable axle 210 compresses the elastomeric support member 
200 by contacting the plate 202. The elastomeric support member 200 thus acts as a 
spring suspension and damper that resists the upward movement by accommodating 
shock loads due to impact. 

[0047] In various exemplary embodiments, as shown for example in Fig. 5, 
the height h and the width w of the elastomeric support member 200 and the height H 
and the width W of the housing 134 can be effectively rotated relative to the wheel 
160 and the base member 110. However, it should be appreciated that by rotating the 
elastomeric support member 200 and housing 134, the housing 134 can be narrowed 
according to the respective dimensions of the height h and the width w of the 
elastomeric support member 200 and thus allow a smaller turning radius about the 
pivot axle 304. 

[0048] Fig. 6 is a graph plotting a number of different deflection to load 
response curves. In various exemplary embodiments, the desired deflection response 
can be similar to the curve A shown in the deflection/load graph of Fig. 6. The curve 
A demonstrates a decreasing deflection rate with an increasing load that causes the 
industrial caster wheel assembly 100 to reach full deflection. However, it should be 
appreciated that the industrial caster wheel assembly 100 can reach full deflection 
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under any load in order to accommodate elevation restrictions while avoiding hard 
mechanical stops or "jarring". 

[0049] In various exemplary embodiments, the desired deflection response 
can be similar to curve B shown in the deflection/load graph of Fig. 6. The curve B 
demonstrates a linear deflection over a large deflection range. However, it should be 
appreciated that as the elastomeric support member 200 dampens the applied load, the 
industrial caster wheel assembly 100 remains steady as the elastomeric support 
member 200 smoothly compresses. 

[0050] In various exemplary embodiments, the desired deflection response 
can be similar to the curve C shown in the deflection/load graph of Fig. 6. The curve 
C is the same as the curve B, except that the elastomeric support member 200 has a 
lower compression modulus. As a result, for the curve C, the elastomeric support 
member 200 also offers a larger deflection under similar loads. 

[0051] In various exemplary embodiments, the desired deflection response 
can be similar to the curve D shown in the deflection/load graph of Fig. 6. The curve 
D shows an increasing deflection with an increased load. It should be appreciated that 
the curve D can be achieved by changing the location of the adjustable axle 210 
relative to the elastomeric support member 200, so that the direction of force of the 
adjustable axle varies as the deflection increases. It should also be appreciated that, in 
the desired deflection response illustrated by the curve D, the industrial caster wheel 
assembly 100 offers stiff response for small loads and allows for an increasing 
deflection rate as the load increases. 

[0052] In various exemplary embodiments, the elastomeric support member 
200 can be formed from an elastomeric material having a hardness of approximately 
50 Shore A to approximately 70 Shore D. In various exemplary embodiments, such 
an elastomeric material can be rubber or polyurethane. 

[0053] In various exemplary embodiments, the elastomeric material forming 
the elastomeric member 200 can have a compression modulus of between around 650 
psi and 5000 psi. However, it should be appreciated that any combination of one or 
more elastomeric materials having any combination hardness of that material and 
compression modulus of that material, where the combination of hardness and 
compression modulus provides a desired deflection response and/or range, can be 
used to form the elastomeric support member 200. 
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[0054] In various exemplary embodiments, the elastomeric support member 
200 can be designed to have a resilience, as measured by Bayshore Rebound, that is 
between about 20% and about 80%. However, it should be appreciated that the 
elastomeric support member 200 is not limited to this resilience range. The rebound 
for the elastomeric support member 200 can be chosen to provide a desired amount of 
damping, mechanical resistance, or energy dissipation. In general, low rebound 
materials provide high damping or high energy dissipation, while high rebound 
materials provide a low damping or low energy dissipation. Thus, depending on the 
damping and energy dissipation requirements, one of ordinary skill in the art will 
readily appreciate how to select an appropriate material for the elastomeric member 
200. 

[0055] In various exemplary embodiments, the height and width of the 
elastomeric support member 200 can be chosen so that the compressive force applied 
to the elastomeric support member 200 does not exceed about 30% of the 
compression modulus of the combination of the one or more materials forming the 
elastomeric support member 200. However, it should be appreciated that maximum 
compressive force to be applied to the elastomeric support member 200 is not limited 
to this range of the compression modulus, so long as the elastomeric support member 
200 has a reasonably useful life. In various exemplary embodiments, limiting the 
maximum compressive force applied to the elastomeric support member in this way 
reduces the strain on the elastomeric support member 200. This in turn reduces the 
susceptibility of the elastomeric material forming the elastomeric member 200 to 
fatigue failure due to the compressive force to be applied to elastomeric support 
member 200. In various exemplary embodiments, a typical range of the compressive 
force applied to the elastomeric support member 200 is between about 50 psi to about 
900 psi. However, it should be appreciated that the elastomeric support member 200 
can be used when the compressive force to be applied to the elastomeric support 
member 200 extends outside of this range in either direction. 

[0056] In various exemplary embodiments, the width-to-height ratio of the 
elastomeric support member 200 can be chosen to ensure that the maximum strain on 
the elastomeric support member 200 does not substantially exceed a desired 
maximum strain. The desired maximum strain can be determined by the required 
deflection of the industrial caster wheel assembly 100. In various exemplary 
embodiments, the maximum desired strain is between about 5% and about 50%. In 
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this case, the desired width-to-height ratio of the elastomeric support member 100 is 
between about 0.5 to about 2.0. However, it should be appreciated that neither the 
maximum or desired strain on, nor the width-to-height ratio of, the elastomeric 
support member 200 is limited to these ranges. 

[0057] In various exemplary embodiments, as shown, for example, in Figs. 7- 
9, the height of the industrial caster wheel assembly 100 can be adjusted by using an 
adjustment assembly 300 that includes at least an adjustment member. By adjusting the 
height, the industrial caster wheel assembly 100 can be adjusted for tire wear or to 
accommodate height variation in the equipment that is used on the industrial caster 
wheel assembly 100. Fig. 7 shows an isometric view of one exemplary embodiment of 
an industrial caster wheel assembly 100 according to this invention that includes one 
exemplary embodiment of an adjustment assembly 300 according to this invention. Fig. 
8 shows the industrial caster wheel assembly 100 that includes the adjustment assembly 
300 before a height adjustment is performed. In contrast, Fig. 9 shows the industrial 
caster wheel assembly 100 that includes the adjustment assembly 300 after a height 
adjustment has been performed. 

[0058] In the exemplary embodiment of the adjustment assembly 300 shown 
in Figs. 7-9, the adjustment assembly 300 includes an adjustment bolt 310 as the 
adjustment member and an adjustment nut 320 that is attached to the housing 134. 
The adjustment bolt 310 extends through a hole (not shown) in the housing 134 and 
through the adjustment nut 320 and is aligned such that the adjustment bolt 310 can 
come into contact with the adjustable axle 210. In various exemplary embodiments, 
the adjustment nut 320 is attached to the housing 134 by any known or later 
developed attachment method. In other various exemplary embodiments, it is not 
necessary to attach the adjustment nut 320 to the housing. In various other exemplary 
embodiments, the hole in the housing 134 is threaded to accept the adjustment bolt 
310. In this case, the adjustment nut 320 can be omitted. Thus, it is not necessary to 
use the adjustment nut 320. 

[0059] In various other exemplary embodiments, the adjustment member of 
the adjustment assembly 300 is a stepped beam which extends through a hole in the 
housing 134 and is locked in position by one of the steps coming into contact with an 
interior surface of the housing 134. In various other exemplary embodiments, the 
adjustment assembly 300 includes a sleeve attached to the housing 134 and a rod that 
passes through the sleeve as the adjustment member. In this case, in various 



11 

exemplary embodiments, the rod is held in place by a set screw that passes through 
the sleeve and bears against the rod. In various other exemplary embodiments, the 
inner or outer surface of the sleeve is threaded, such that a compression nut can be 
screwed onto the sleeve to form a compression fitting around the rod. Of course, it 
should be appreciated that, in various exemplary embodiments, the sleeve can be 
replaced with any other structure usable either to hold a set screw or onto which a 
compression nut can be mounted. 

[0060] In still further exemplary embodiments, the sleeve can be provided 
with one or more sets of opposing holes. In this case, the rod can be provided with 
one or more correspondingly placed passages such that a retaining member can be 
inserted through one of one or more sets of holes in the sleeve and one of the one or 
more passages in the rod to hold the rod in a given position relative to the sleeve and 
thus to the housing 134 and the adjustable axle 210. In various exemplary 
embodiments, the sets of holes and the passages are each provided at different 
spacings to provide a broad range of relative positions between the sleeve and the rod 
at which the rod can be held. In various exemplary embodiments, the retaining 
member can be a cotter pin or the like. In various other exemplary embodiments, the 
rod can be provided with an axially extending pin or equivalent extension member. In 
this case, the sleeve can be provided with an elongated slot having steps or detents at 
which the extension member can be held. The relative position between the rod and 
the sleeve can then be adjusted by moving the rod relative to the sleeve such that the 
extension member is held at a different detent. 

[0061] In still other exemplary embodiments, the sleeve can be omitted, 
with the rod provided with a number of axially extending extension members. In this 
case, the hole in the housing 134 through which the rod extends can include a slot 
through with the extension members can pass when the rod is in the correct position. 
In this case, the position of the rod relative to the housing 134 can be adjusted by 
aligning the extension members with the slot and moving the rod in or out of the hole. 
Once the desired relative position is obtained, the rod is then rotated so that one of the 
extension members bears against the inner surface of the housing 134 to hold the rod 
in place. 

[0062] In various other exemplary embodiments, the side plates 140 and 150 
can include stepped slots extending along the side of the side plates 140 and 150 
instead of the holes 218 and 220. In this case, in various other exemplary 
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embodiments, the adjustable axle 210 is held in place by one of the stepped slots. In 
this case, the adjustment member can be implemented using any currently-available or 
later-developed device and/or structure that can move the adjustable axle 210 into any 
one of the stepped slots. Of course, it should be appreciated, in various exemplary 
embodiments, the housing 134 or side plates 140 and 150 can be adjusted such that 
the adjustable axle 210 is held at a variably fixed position by the housing 134 or side 
plates 140 and 150. 

[0063] In other exemplary embodiments, the adjustable axle 210 can be 
pulled. In this case, the adjustment bolt 310 extends through a hole at one end of the 
housing 134, the plate 202, the elastic support member 200 and other end of housing 
134. Furthermore, the adjustment bolt 3 10 has a ring (not shown) aligned such that 
the ring comes into contact with the adjustable axle 210. As such, the adjustable axle 
210 can be pushed or pulled depending on the side of the housing 134 in which the 
adjustment bolt 310 is adjusted. 

[0064] In other exemplary embodiments, the adjustment member of the 
adjustment assembly 300 can come into contact with the adjustable axle 210 at one or 
more positions located outside of the housing 134 or outside of the side plates 140 and 
150. However, it should be appreciated that any known or later developed structure 
that is able to move the adjustable axle 210 relative to the housing 134 and that can 
hold the adjustable axle 210 in the moved position relative to the housing 134 can be 
used to implement the adjustment assembly 300. 

[0065] By rotating one of the adjustment bolt 3 10 or the adjustment nut 320 
in a first direction, the adjustment bolt 3 10 is moved in a first direction toward the 
adjustable axle 210 to press the adjustable axle 210 toward the interior of the housing 
134. By moving the adjustable axle 210 toward the interior of the housing 134, the 
adjustable axle 210 compresses the elastomeric support member 200 by contacting 
and bearing or pressing against the plate 202. As shown in Fig. 9, by moving the 
adjustable axle 210 toward the interior of the housing 134, the pivot axle 180 is also 
rotated relative to the housing 134 such that the height of the housing 134 is also 
reduced. The adjustable axle 210 and the pivot axle 180 rotate together because, as 
discussed above, both are fixed to the side plates 140 and 150. 

[0066] As such, the height of the industrial caster wheel assembly 100 can be 
adjusted by at least one or two inches, depending on the design of the industrial casting 
wheel assembly 100, by moving the adjustment bolt 310 toward the interior of the 
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housing 134. Furthermore, the preload stress applied to the elastomeric support member 
200 can also be increased by moving the adjustment bolt 310 toward the interior of the 
housing 134. It should be appreciated that hard mechanical stops or "jarring" can be 
further avoided by applying a predetermined amount of preload stress to the elastomeric 
support member 200. By applying a predetermined amount of preload stress, the 
response time in which the elastomeric support member 200 accommodates shock loads 
is increased. 

[0067] By rotating one of the adjustment bolt 3 1 0 or the adjustment nut 320 
in a second direction, the adjustment bolt 320 is moved away from the interior of the 
housing 134. Accordingly, the preload stress applied by the adjustable axle 210 on the 
elastomeric support member 200 by contacting the plate 202 is reduced. Also, the height 
of the industrial caster wheel assembly 100 is increased. However, it should be 
appreciated that the industrial caster wheel assembly 100 could also be modified so that 
moving the adjustable axle 210 toward and way from the interior of the housing 134 
does not also reduce and increase the height of the housing 134, respectively. In 
general, the adjustment assembly 300 can be any known or later developed structure 
that can hold or maintain the position of the adjustable axle 210 relative to the 
housing 134 and/or the elastomeric support member 200. 

[0068] In various exemplary embodiments, as shown, for example, in Figs. 
10-13, the height of the industrial caster wheel assembly 100 can be adjusted by using 
one or both of a first adjustment assembly 300 and a second adjustment assembly 400 
that each includes at least an adjustment member 3 10 or 410, respectively. By adjusting 
the height, the industrial caster wheel assembly 100 can be adjusted for tire wear or to 
accommodate height variation in the equipment that is used on the industrial caster 
wheel assembly 100. Fig. 10 shows an isometric view of one exemplary embodiment of 
an industrial caster wheel assembly 100 according to this invention that includes one 
exemplary embodiment of the first adjustment assembly 300 and one exemplary 
embodiment of the second adjustment assembly 400 according to this invention. Fig. 1 1 
shows the industrial caster wheel assembly 100 that includes the first adjustment 
assembly 300 and the second adjustment assembly 400 before any height adjustment is 
performed. In contrast, Fig. 12 shows the industrial caster wheel assembly 100 after a 
first height adjustment has been performed by adjusting only the first adjustment 
assembly 300. In contrast to both Figs. 1 1 and 12, Fig. 13 shows the industrial caster 
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wheel assembly 100 after a second height adjustment has been performed by adjusting 
only the second adjustment assembly 400. 

[0069] In the exemplary embodiment of the first adjustment assembly 300 
shown in Figs. 10-12, the first adjustment assembly 300 is generally the same as 
shown in Figs. 7-9, and thus the details of the first adjustment assembly 300 are 
provided above and will not be repeated. In the exemplary embodiment of the second 
adjustment assembly 400 shown in Figs. 10-13, the second adjustment assembly 400 
includes an adjustment bolt 410 as the adjustment member and an adjustment nut 420 
that is attached to the housing 134. The adjustment bolt 410 extends through a hole 
(not shown) in the housing 134, through the adjustment nut 420 and through an 
elongated pivot bushing 430 and is aligned such that the adjustment bolt 410 can 
come into contact with the pivot axle 180. In various exemplary embodiments, the 
adjustment nut 420 is attached to the housing 134 by any known or later developed 
attachment method. In other various exemplary embodiments, it is not necessary to 
attach the adjustment nut 420 to the housing. In still other exemplary embodiments, 
the hole in the housing 134 is threaded to accept the adjustment bolt 410. In this case, 
the adjustment nut 420 can be omitted. Thus, it is not necessary to use the adjustment 
nut 420. 

[0070] In various other exemplary embodiments, the adjustment member of 
the second adjustment assembly 400 is a stepped beam which extends through a hole 
in the housing 134 and is locked in position by one of the steps coming into contact 
with an interior surface of the housing 134. In various other exemplary embodiments, 
the second adjustment assembly 400 includes a sleeve attached to the housing 134 and 
a rod that passes through the sleeve as the adjustment member. In this case, in various 
exemplary embodiments, the rod is held in place by a set screw that passes through 
the sleeve and bears against the rod. In various other exemplary embodiments, the 
inner or outer surface of the sleeve is threaded, such that a compression nut can be 
screwed onto the sleeve to form a compression fitting around the rod. Of course, it 
should be appreciated that, in various exemplary embodiments, the sleeve can be 
replaced with any other structure usable either to hold a set screw or onto which a 
compression nut can be mounted. 

[0071] In still further exemplary embodiments, the sleeve can be provided 
with one or more sets of opposing holes. In this case, the rod can be provided with 
one or more correspondingly placed passages such that a retaining member can be 
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inserted through one of one or more sets of holes in the sleeve and one of the one or 
more passages in the rod to hold the rod in a given position relative to the sleeve and 
thus to the housing 134 and the pivot axle 180. In various exemplary embodiments, 
the sets of holes and the passages are each provided at different spacings to provide a 
broad range of relative positions between the sleeve and the rod at which the rod can 
be held. In various exemplary embodiments, the retaining member can be a cotter pin 
or the like. In various other exemplary embodiments, the rod can be provided with an 
axially extending pin or equivalent extension member. In this case, the sleeve can be 
provided with an elongated slot having steps or detents at which the extension 
member can be held. The relative position between the rod and the sleeve can then be 
adjusted by moving the rod relative to the sleeve such that the extension member is 
held at a different detent. 

[0072] In still other exemplary embodiments, the sleeve can be omitted, 
with the rod provided with a number of axially extending extension members. In this 
case, the hole in the housing 134 through which the rod extends can include a slot 
through with the extension members can pass when the rod is in the correct position. 
In this case, the position of the rod relative to the housing 134 can be adjusted by 
aligning the extension members with the slot and moving the rod in or out of the hole. 
Once the desired relative position is obtained, the rod is then rotated so that one of the 
extension members bears against the inner surface of the housing 134 to hold the rod 
in place. 

[0073] In various other exemplary embodiments, the side plates 140 and 150 
can include stepped slots extending along the side of the side plates 140 and 150 
instead of the holes 188 and 192. In this case, in various other exemplary 
embodiments, the pivot axle 180 is held in place by one of the stepped slots. In this 
case, the adjustment member can be implemented using any currently-available or 
later-developed device and/or structure that can move the pivot axle 1 80 into any one 
of the stepped slots. Of course, it should be appreciated, in various exemplary 
embodiments, the housing 134 or side plates 140 and 150 can be adjusted such that 
the pivot axle 180 is held at a variably fixed position by the housing 134 or side plates 
140 and 150. 

[0074] In other exemplary embodiments, the pivot axle 1 80 can be pulled. 
In this case, the adjustment bolt 410 extends through a hole at one end of the housing 
134, the elongated pivot bushing 430 and other end of housing 134. Furthermore, the 
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adjustment bolt 410 has a ring (not shown) aligned such that the ring comes into 
contact with the pivot axle 180. As such, the pivot axle 180 can be pushed or pulled 
depending on the side of the housing 134 in which the adjustment bolt 410 is adjusted. 

[0075] In other exemplary embodiments, the adjustment member of the 
second adjustment assembly 400 can come into contact with the pivot axle 180 at one 
or more positions located outside of the housing 134 or outside of the side plates 140 
and 150. However, it should be appreciated that any known or later developed 
structure that is able to move the pivot axle 180 relative to the housing 134 and that 
can hold the pivot axle 180 in the moved position relative to the housing 134 can be 
used to implement the second adjustment assembly 400. 

[0076] By rotating one of the adjustment bolt 410 or the adjustment nut 420 
in a first direction, the adjustment bolt 410 is moved in a first direction toward the 
pivot axle 180 to press the pivot axle 180 toward the interior of the housing 134. By 
moving the pivot axle 180 toward the interior of the housing 134, the pivot axle 180 is 
also moved toward the interior of the elongated pivot bushing 430. As shown in Fig. 
13, by moving the pivot axle 180 toward the interior of the housing 134, the pivot axle 
180 is rotated relative to the housing 134 such that the height of the housing 134 
increases. 

[0077] As shown in Fig. 13, the adjustable axle 210 and the pivot axle 180 
rotate together because, as discussed above, both are fixed to the side plates 140 and 
150. However, the adjustable axle 210 remains in the same position relative to the 
elastomeric support member 200 and plate 202. As such, pressure is not applied to 
the elastomeric support member 200 by moving the adjustment bolt 410 in the first 
direction. As such, the height of the industrial caster wheel assembly 100 can be 
variably adjusted independently of the elastomeric support member 200, depending on 
the design of the industrial casting wheel assembly 100, by moving the adjustment bolt 
410 toward the interior of the housing 134. 

[0078] By rotating one of the adjustment bolt 410 or the adjustment nut 420 
in a second direction, the adjustment bolt 410 is moved away from the interior of the 
housing 134 and from the interior of the elongated pivot bushing 430. Accordingly, the 
height of the industrial caster wheel assembly 100 decreases. 

[0079] In general, the second adjustment assembly 400 can be any known or 
later developed structure that can hold or maintain the position of the pivot axle 180 
relative to the housing 134. It should also be appreciated that the industrial caster 
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wheel assembly 100 can include only the second adjustment assembly 400 and omit the 
first adjustment assembly 300. As such, the industrial caster wheel assembly 100 would 
include the second adjustment assembly 400 with the adjustment bolt 410 extending 
through a hole (not shown) in the housing 134, through the adjustment nut 420 and 
through the elongated pivot bushing 430 and is aligned such that the adjustment bolt 
410 can come into contact with the pivot axle 180. The height of the industrial caster 
wheel assembly 100 is thus adjusted by adjusting the pivot axle 180 relative to the 
housing 134. 

[0080] While this invention has been described in conjunction with the 
exemplary embodiments outlined above, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art. Accordingly, the 
exemplary embodiments of the invention, as set forth above, are intended to be 
illustrative, not limiting. Various changes may be made without departing from the spirit 
and scope of the invention. 



